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Abstract:
The Caversham Project began 20 years ago to study the Caversham region of
Dunedin, New Zealand, using systematic methods and comparative analysis. It is
the largest project in social history or historical sociology in Australia or New
Zealand, and one of the largest in the world. The databases of the project hold over
a quarter of a million records gathered from over 80 sources. These records are
divided between a text-base of oral history material, a GIS of land records, and a
series of database files from various sources.
This paper documents the strategies employed to improve the linking between
database records. Both explicit and implicit criteria were employed in record
linkage. Explicit criteria were those based on linking between the contents of
records. Implicit criteria were those based on the relationship between groups of
records. Implicit criteria were found to be a very useful means of linking records, as
well as a powerful tool for locating errors containing anomalies (data integrity).
Analysis of the linking process demonstrates that using implicit criteria can
improve the linkage of records. Use of such criteria also enables questions to be
addressed of the data about the hidden relationships that went into forming the
source information.
By making databases sensitive to the real world relationships that surrounded the
source the records sprang from, a better model of the past can be created.
Over the past 20 years the Caversham Project has been engaging in comparative, systematic
analysis of historical records to illuminate the past.1 Since 1995 the Caversham Project,or now
formally ‘Sites of Gender: Opportunity and Community in an Emergent Urban-Industrial
Society 1893-1940 ’,has been funded by the Foundation for Research,Science and
Technology. 2 Thanks to this support, and developments in technology, the project has been able
to dramatically expand the scope of records held.
At present the project holds over 250,000 records from more than 80 sources.The project’s
geographic boundaries have expanded from the original Borough of Caversham to the six
southern suburbs of Dunedin. The initial study period of  1902-1922 has also expanded to the
current 1893-1940.
While the project incorporates oral history material in a text-base and a GIS of land records, the
majority of the records stem from the incorporation into the database of historical records of the
period. The relational database model has proven well suited to this task.3 It has facilitated the
linking of individuals between various sources, and the reconstruction of those individuals’
lifeways (Figure 1).
Figure 1 : Model of selected sources, Caversham Database
The electoral rolls of the area have been used to provide a representation of the adult population.
In the absence of census returns this provides an almost complete representation of the adult
population.4
The project holds the scanned electoral rolls for the election years between 1893 and 1938,
inclusive, with the sole exception of the 1908 electoral roll. These rolls represent a total of
168480 records.
Individuals
Electoral Rolls
School records
Church records
Employment Records Valuation Records
Year No. On Roll Year No. On Roll
1893 1043 1919 15478
1896 5032 1922 14506
1899 5841 1925 15569
1902 6489 1928 17702
1905 6981 1931 18508
1911 13047 1935 18312
1914 11240 1938 18732
Table 1: Held electoral rolls.
Due to electoral district boundaries the 1893 electoral roll data only incorporates a small section
of the study area.
The electoral rolls were open too all over 21 years of age, unless one was an alien, imbecile, a
criminal yet to complete a sentence,or one had not resided in the area represented by the roll for
more than six months. Prior to 1905 the electoral rolls published name,occupational and
residential information. From 1905 women’s marital status was recorded.
Once the prospective elector had recorded their details on the enrollment form, it was witnessed
by another elector, a postmaster,a Justice of the Peace or a Registrar of Electors. In the event the
elector was illiterate ,their form had to be filled out in the presence of a postmaster,Justice of the
Peace or Registrar of Electors.
Record Linkage
For databases drawing on disparate historical material, one of the most import steps is
establishing when records are referring to the same individual. A number of techniques have
been employed for establishing links between sources,5 and while these may vary in there
details they can be summarised as:
Linking records on the basis of shared attributes of the records.
Ideally, a comparison between a record and a pool of possible matches produces a unique link
between the two (Figure 2). In order for such a comparison to take place the people that the
source represents must reasonably be believed to be present on both sources. Such a judgement
is a qualitative, common sense one, formed on the historians knowledge of the origins of the
sources. For the comparisons to be useful the shared attributes must be distinctive enough to
make a match.
Figure 2 : Matching process
The Caversham project initially attempted to use a traditional linking strategy. The scanned
records we codified, then comparisons were made on the original records and the codified
results.
The occupations were coded using an occupational coding scheme drawn from New Zealand
Census classifications.6 This classification generated an unique occupational specification
number for every occupation and social class.
The names of streets were also encoded as a numeric category. This number represented a
particular street regardless of any name changes it might have experienced through time. Also it
has been found that the street suffix (street, road, avenue, etc) was often an idiosyncratic choice
that bore little resemblance to the official designation.
The tests between the records were carried out on the basis of three criteria Name, Occupation
and Address. Name was a combination of the person’s lastname and firstname. Occupation was
the numeric encoding specification of their occupation. Address was a combination of street
number and street code. Between two years of electoral rolls a tight set of matching criteria were
tested, matching Name, Occupation, and Address. The unique matches identified by this test
were removed. The remainder were compared on the basis of Name and Occupation. Those not
assigned by this were tested on the basis of Name and Address.
The initial 1893 electoral roll was compared against all subsequent rolls. Once all links from
this roll had been made, the following 1896 roll was compared against all of the following
electoral rolls.
Name alone was not used as a criteria as it was found, on the basis of test cases, that common
names were causing false positive links when being made over 14 electoral rolls covering 45
years.
This linkage process identified 74171 unique individuals.
While this was successful as a linkage process, it was found to have some shortcomings with
regard to the interests of study of the project. The lack of occupational information for women
made it difficult to make a unique match among women of the same name. Though a small
number of cases overall, names were often kept within the family this could result in difficulty
Source 1 Source 2
identifying mothers from daughters.
A larger source of inaccuracy was that it was not possible to form a link between men whose
occupation and residence changed between two electoral rolls. The project has interests in both
geographic and social mobility, and the exclusion of this group was not desirable.
When a second attempt to link the electoral rolls was made, attempts to model the implicit
relationships within the source data were made.
Record Linkage using Implicit criteria
Social data is rich data. Within the codified entries drawn from the social world are a host of
implicit assumptions and relationships. With reference to the South Dunedin Electoral Rolls, the
presence of William Smith Junior caries with it the implicit relationship with William Smith
senior. Mrs Jones carries with it the knowledge of there is, or once was, a Mr Jones. If the
records in the database are treated as discrete entities, these distinctions are lost.
In relinking the database, unique matching pairs of records were again sought. The criteria for
making the judgement of a match being unique were expanded to incorporate implicit
comparisons. Again, a multi-pass method was used trying a series of different links.
The first relationship that was embedded in the linkage process was that of time.
Two people sharing the same set of linking criteria are more likely to be the same person if the
comparison occurs across adjacent years than a wide range of time. Through time the chance of
a coincidental match increases. This can be seen in the first linkage process failure to link on the
basis of name only through the entire study period. While few false positives occurred initially,
many were being made after a generation had passed.
To address this difficulty, the decision was made to attempt linkages through a decade following
each roll. The first year’s roll was then compared to the previous electoral roll, and ID numbers
were assigned for unique matches. Those records not matched to the previous year were then
tested against the roll before that. The process was repeated, testing the roll against the three
preceding rolls. The goal of the process was to seek out the closest unique match within the
preceding decade.7 Any records not matched to a preceding roll were assigned new ID
numbers. In this way individuals are linked through the database in a series of small steps
(Figure 3).
One difficulty with this process was that if a person returned to the study area after an absence
of more than decade (normally three electoral periods), no linkage would be made between the
two occurrences. However, as the focus of the project is on large group statistical analysis, it is
acceptable to treat such returning residents as different people. Having been absent for a
minimum of ten to fifteen years of their adult life, they are in a demographically similar position
to a new arrival to the area of similar age. They have a separate history and links outside of the
study area.
Figure 3 : Decadal Linking
Another aspect of the records drawn on for making linkages was that of women’s marital status.
From treating the record as a discrete entity, marital status serves as a generational marker.
Where a mother and daughter share the same name, the mother normally is married or widowed.
The daughter’s marital status is single. This makes it possible to make a unique identification
among women with the same name at a particular address.
Beyond this discrete interpretation of marital status, there is also an implicit relationship.
Because women in the study period changed their name to that of their husband, any links from
an unmarried woman in year one to a married woman of the same name in year two are strongly
suspect. This implicit relationship provides a means of checking the correctness of the links in
the database.
The concept of address is one rich in social context. There is a host of associations within the
household itself, and the relationship of that household to the wider community.
Street numbers, particularly toward the early end of the study period, were often an informal
designation. Where a street was small often people did not bother with numbers. Janet
Applegarth of John Street in 1893 (electoral roll population 11) did not feel the need to list
street number to make herself identifiable on the electoral roll.
Street numbers could also change between electoral rolls without any physical movement by the
residents. As new housing was built streets were renumbered to take incorporate the changes.
An address is a place of residence, a home. People, being social, live together in groups, rather
than isolated individuals8. To incorporate this social behaviour the category of family was
added, this was a code for people with the same surname living at the same address. Specifically,
a concatenation of first names and surnames was used for encoding. By seeking out the same
person in association with other members of the family, a unique link could be made where the
individual alone could not be distinguished from others (Figure 4).
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Figure 4 : Linking by family association
The strength of this approach depends on the unlikelihood of a family group sharing a set of
first names and surnames with another family. For the largest electoral roll year, 1938, there are
four entries for Margaret Wilson. By comparison, there are no instances of families having the
same set of names.
An address is also an expression of the location of a household. This expression is in relation to
the other households on the same street, the street number, and the other streets in the
community, the street. This relationship can be expressed in absolute discrete terms, as street
number and name, but it can also be expressed in the implicit relationship of neighbours.
Households can have up-number neighbours, down-number neighbours, or both. If this
relationship is derived from the source material it can be employed to strengthen the accuracy of
the database.
If changes to street names could not be obtained from other source material, it would be
possible to derive if two streets were the same by the comparison of the groups of people living
there. For this to be effective there needs to be sufficient residential stability between sources
that similar groups of households can be identified in each source. As the project obtained street
change information from alternative sources, this implicit linkage did not need to be employed
for linkage. Though not used for making links, it is still useful for data integrity.
The possibility of error in historical data is always present. In the case of the electoral rolls
database this could occur either in the compilation of the rolls or the scanning of the rolls. Most
of the gross errors can be identified by comparing the resulting database records against
collections of similar information - names can be checked against collections of names, street
names can be collected against an independent list of streets. Possible errors in the street
number can be identified by comparison between rolls.
If a residents street number and neighbours change, this is the pool of people in which a street
number error may have occurred. If this is accompanied by a breakup of a household, it is even
more likely that an error occurred. The database record can then be checked against the original
source. In the event that change in street numbers occurred but no change in neighbours, then a
street renumbering has occurred (Figure 5).
Source 1 Source 2
Figure 5 : Street address error state
In the electoral rolls of the period, the elector’s exact name was not considered vital to the
process, names were simply required to be of a commonly recognised form. This provides
people with amply opportunity to vary the details of their name. As the governing legislation
also provided for the enrolment of illiterates, in some cases the name details could be a clerk’s
spelling of what they thought they heard.9 To incorporate the possibility of name variation,
provision was made in the linking process for phonetic variation.
Various phonetic variation algorithms were investigated. These were found to be poor matches
to the accent of the study period and area, so our own algorithm was developed. This
‘Caverphone’ phonetic matching scheme was not however employed on the primary linkage
process.
Based on the assumption that applying phonetic matching to records for which successful
matches could be made would only result in the creation of needless ‘false positive’ links, the
decision was made to employ the phonetic matching on records for which no match could be
found.
As part of the linking process, each record logged whether or not it was successfully matched to
the following year. It also recorded whether or not the record was successfully linked to the
preceding year. When the linking against full name was complete, the records for which no
match could be made to the following year were phonetically matched against those records for
which no match could be made to the preceding year. The results were then intensively checked,
both manually and through implicit criteria.
Having matched records on the basis of recorded name, if the phonetic matching suggested a
match for people that subsequently appear on the same electoral roll, such a match can be
rejected out of hand. Through the context of the use of the name the results could be validated
(Figure 6).
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Figure 6 : Automatic identification of false positive phonetic
matches
Not only did applying phonetic matching only to unlinked records enable the manual checking
to be carried out in one block, it also enabled the process to take advantage of another implicit
relation in the names of the electors.
By employing Name as a common criteria through all of the primary linking attempts, the
database linking process was able to be organised on the basis of those names. Since records
were only ever being matched against alphabetically identical names, the database records could
be sectioned off into a number of small groups to run the tests in parallel (Figure 7). This
enabled many linking criteria to be explored and the linking process to still be a speedy one.10
Figure 7 : Parallel linking
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In the primary linking phase, each year was compared with the preceding decade’s electoral
rolls. Since conducting the tests in parallel meant many criteria could be explored, up to 16
different tests were made. For each test the first year’s records were compared with itself, any
records that were not unique were deemed unlinkable to the previous year. The potentially
linkable records were compared with the previous year. If a test produced a successful unique
match the record of the test year was assigned the older years ID number. The successful
matches were then withdrawn from the pools of records being searched.
The tests were conducted from most numerous criteria, the tightest match, to fewest criteria,
loosest match. After a series of test using the same number of criteria, the tests were repeated a
second time. With repeat tests, the total number of potential tests made on records was 27 (see
appendix 1). Where records could not make a unique match, the other tests with the same
number of criteria could withdraw some of the target entries from the pool of potential matches.
If this withdrawl involved records preventing a match in the earlier test, the match could then be
made at the original strength. In practice, of all links made, repeating tests caused only two links
to be made.
In examining the number of links made with each test (appendix 2) the strength of the family
category becomes apparent. Of the 99400 links made, every one involved family as part of
establishing a unique set of linking criteria. While it is possible that the unique link could have
been made on a subsequent test not involving the family category, this does suggest that such
inferential criteria can be a powerful tool (Table 2):
Criterion Percent of Links
Family 100
Occupation 86
Marital Status 83
Address 68
Table 2 : Frequency of criteria use in constructing unique links.
The primary linkage process derived 67773 individuals making up the 168480 electoral roll
entries. When compared to the 74171 individuals in the original linking process, the database is
around 9 per cent more tightly linked. Most of this improvement was to do with transient men, a
group poorly represented in the original linkages.
The unmatched records of the primary linkage process then went through a secondary linkage
process, where a phonetic encoding of the name was used instead of the name. By applying
phonetic matching to only search among those records that were unmatched by other means,
dramatically low rates of false positives were obtained.
Manual checking of results found only ten per cent of matches were unlikely to be a true match
where the test was based on phonetic code match plus one additional piece of information
matching (Family/ Occupation/ Marital Status/ Address). Adjusting the phonetic matching
algorithm reduced this to a five per cent false positive rate. If more criteria were employed
alongside the phonetic match then the false positive rate was even lower.
While a similar series of tests were conducted for matching with phonetic variation as with
name, those tests that returned no results for matching with name were not repeated phonetic
variation. After manual checking, the phonetic variation testing indicated 3776 individuals on the
electoral roll that were a name variation of another elector. This reduced the unique individual
represented in the roll to 63997 individuals, some fourteen per cent tighter matching than the
original linkage. Six per cent of these individuals were not consistent about how they entered
their names across electoral roll periods. Most of the variation occurred in the use or absence of
middle names, and in the presence or absence of double consonant groupings in names.
Discussion
There are a host of inferential, implicit techniques that can aid in the linking of social
information. To make use of these techniques a detailed understanding of the nature of the
source material  is necessary.
The employment of such implicit techniques draws from, and extends the relational database
model. A set of relationships are established to represent the participation of the individual in the
wider context that the source was drawn from. Each individual’s relationships are encoded, then
these encodings are employed in the relationships establishing links.
Just as the source material contains a host of reflected ideas and assumptions about the world,
so to the database created reflects the values and assumptions of the designers. From a point of
view of difference we can highlight the discrete, explicit model. We have established that other
techniques can be brought to bear on the data , and that these techniques are successful in
representing the social world in the database. What then, is the context of the discrete, explicit
model?
Computers reward the routine, from their initial function of preforming repetitious calculations,
through to the modern transferences of email by copying data from one computer to another.
This is not deterministic process,11 but rather that computers were designed for a purpose and
this facilitates similar purposes.
This favouring of repetition encourages techniques that can be applied over a range of different
situations and function equally well. Equally well in comparison to other sources, rather than the
potential of the source. The modern economy provides a similar impetus. Off the shelf database
programs provide templates and guides to appeal to the mass market. The drive is to employ
social database systems in a similar fashion to any other database.
Traditionally, social analysis and computing have been specialist areas, while each area has
brought their speciality to bear on the process, it has been in a traditional user/designer model.
In this project, the database has been seen as a tool for addressing particular questions of the
past. The researcher formulates a question, the database manager manipulates the system, and
quantitative evidence is produced. This is similar to a computer systems development cycle of
requirements/ construction / roll-out. In both cases the work of building the system, creating a
symbolic representation, is carried out by the computer professional. When the work is done
then it traverses back across the border between the groups.
That such borders exists can be see in the description of the data itself. A inherent assumption
in database construction is that ‘clean’ data is good data. Uniform data with the opportunity for
categorisation, and the organisation of the data based on those categories. Clean data saves time
error checking and dealing with problem records.
Social information, particularly when it is being drawn from secondary sources is generally
considered to be messy or dirty information. Messy information is information where the real
world that the data is drawn from is full of influences and experiences which affect the nature of
the data provided. This makes it very difficult to identify genuine errors in the data from the
complexities of real life. Someone named Robert could be known as Bob to his friends. If such
friendliness makes it’s way into the database the task of knowing Bob is Robert, without
reference to the social context can be a difficult one.
Putting aside any emotive interpretation of the terminology, for social analysis the usefulness of
the data often lies in its messiness. It is the real world that is being addressed through the
medium of the database, and that real world is rich in implicit understandings and relationships.
Even in clean, abstract, database models there are still implicit relationships being drawn on
when building the system. In a hypothetical widget factory, querying the sales figures between
two dates draws on the implicit shared knowledge of the designers, compilers, and queriers of
the database that time is viewed as a linear series upon which numerical comparisons can
meaningfully be employed. The challenge is in identifying what lies implicit in the data and how
to represent that in the models employed to work with the data. By breaking down the borders
between the specialities, and sharing conceptual insight, the modelling/ linking process is
improved. The ability to identify genuine errors is also improved, since those errors that violate
social norms can be easily identified. 
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Appendix 1: Linkage tests conducted:
Test Criteria
1 Name & Marital & Ocspec & StreetNo & Street & Family
2 Name & Ocspec & StreetNo & Street & Family
3 Name & Marital & StreetNo & Street & Family
4 Name & Marital & Ocspec & Family
5 Name & Marital & Ocspec & StreetNo & Street
6 Repeat: Name & Ocspec & StreetNo & Street & Family
7 Repeat: Name & Marital & StreetNo & Street & Family
8 Repeat: Name & Marital & Ocspec & Family
9 Name& StreetNo & Street & Family
10 Name & Ocspec & Family
11 Name & Ocspec & StreetNo & Street
12 Name & Marital & Family
13 Name & Marital & StreetNo & Street
14 Name & Marital & Ocspec
15 Repeat: Name& StreetNo & Street & Family
16 Repeat: Name & Ocspec & Family
17 Repeat: Name & Ocspec & StreetNo & Street
18 Repeat: Name & Marital & Family
19 Repeat: Name & Marital & StreetNo & Street
20 Name & Family
21 Name & StreetNo & Street
22 Name & Ocspec
23 Name & Marital
24 Repeat: Name & Family
25 Repeat: Name & StreetNo & Street
26 Repeat: Name & Ocspec
27 Name
Test criteria: Name = Firstname and Surname, Marital = Marital Status, Ocspec
= Occupation Code, StreetNo. = Street Number, Street = Street Code, Family =
Family Code
Appendix 2: Number of records assigned by test
Year Test
From To 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 U
1896 1893 382 89 126 47 0 0 0 0 42 6 0 34 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 2
1899 1896 2031 469 213 556 0 0 1 0 38 121 0 106 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0 21
1899 1893 11 2 10 13 0 0 0 0 1 1 0 13 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
1902 1899 1727 294 248 668 0 0 1 0 43 119 0 154 0 0 0 0 0 0 0 40 0 0 0 0 0 0 0 25
1902 1896 27 7 8 33 0 0 0 0 4 4 0 44 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0 5
1902 1893 2 0 1 1 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
1905 1902 1092 274 375 574 0 0 0 0 691 167 0 224 0 0 0 0 0 0 0 417 0 0 0 0 0 0 0 44
1905 1899 21 9 25 33 0 0 0 0 29 10 0 56 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 11
1905 1896 2 0 4 3 0 0 0 0 3 1 0 20 0 0 0 0 0 0 0 25 0 0 0 0 0 0 0 2
1911 1905 420 56 65 1898 0 0 0 0 73 333 0 386 0 0 0 0 0 0 0 392 0 0 0 0 0 0 0 105
1911 1902 6 1 5 54 0 0 0 0 5 23 0 124 0 0 0 0 0 0 0 129 0 0 0 0 0 0 0 29
1914 1911 3912 546 211 1622 0 0 0 0 104 287 0 195 0 0 0 0 0 0 0 113 0 0 0 0 0 0 0 50
1914 1905 2 0 0 76 0 0 0 0 0 9 0 44 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 5
1919 1914 3587 487 176 1212 0 0 0 0 82 214 0 192 0 0 0 0 0 0 0 138 0 0 0 0 0 0 0 52
1919 1911 426 57 46 432 0 0 0 0 18 65 0 132 0 0 0 0 0 0 0 88 0 0 0 0 0 0 0 45
1922 1919 4185 624 204 1974 0 0 0 0 94 351 0 286 0 0 0 0 0 0 0 204 0 0 0 0 0 0 0 123
1922 1914 177 15 12 254 0 0 0 0 6 47 0 58 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 16
1922 1911 25 3 4 108 0 0 0 0 3 15 0 38 0 0 0 0 0 0 0 43 0 0 0 0 0 0 0 5
1925 1922 3054 347 622 2248 0 0 0 0 480 314 0 611 0 0 0 0 0 0 0 449 0 0 0 0 0 0 0 135
1925 1919 76 8 22 264 0 0 0 0 14 25 0 103 0 0 0 0 0 0 0 88 0 0 0 0 0 0 0 24
1925 1914 10 0 2 78 0 0 0 0 0 6 0 55 0 0 0 0 0 0 0 42 0 0 0 0 0 0 0 12
1928 1925 7103 997 319 1998 0 0 0 0 161 344 0 176 0 0 0 0 0 0 0 120 0 0 0 0 0 0 0 33
1928 1922 65 7 17 227 0 0 0 0 14 30 0 73 0 0 0 0 0 0 0 62 0 0 0 0 0 0 0 12
1928 1919 5 0 3 101 0 0 0 0 6 12 0 60 0 0 0 0 0 0 0 39 0 0 0 0 0 0 0 19
1931 1928 8849 1248 347 1504 0 0 0 0 183 265 0 163 0 0 0 0 0 0 0 101 0 0 0 0 0 0 0 68
1931 1925 258 48 21 195 0 0 0 0 12 36 0 36 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 3
1931 1922 20 2 7 83 0 0 0 0 3 7 0 46 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0 14
1935 1931 7172 1079 273 2117 0 0 0 0 162 386 0 277 0 0 0 0 0 0 0 206 0 0 0 0 0 0 0 73
1935 1928 175 23 13 154 0 0 0 0 7 22 0 57 0 0 0 0 0 0 0 49 0 0 0 0 0 0 0 14
1935 1925 29 2 6 57 0 0 0 0 2 17 0 26 0 0 0 0 0 0 0 36 0 0 0 0 0 0 0 4
1938 1935 8384 1109 342 1875 0 0 0 0 240 360 0 240 0 0 0 0 0 0 0 189 0 0 0 0 0 0 0 25
1938 1931 162 29 19 225 0 0 0 0 18 30 0 80 0 0 0 0 0 0 0 66 0 0 0 0 0 0 0 10
1938 1928 27 3 1 52 0 0 0 0 0 6 0 24 0 0 0 0 0 0 0 24 0 0 0 0 0 0 0 3
Total 53424 7835 3747 20736 0 0 2 0 2538 3633 0 4140 0 0 0 0 0 0 0 3345 0 0 0 0 0 0 0 989
U= unlinkable reocrds
